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PURPOSE: To improve magnetic characteristics of an R-T-B sintered magnet and 
to manufacture such a magnet at low cost. 

CONSTITUTION: When a permanent magnet containing R (rare earth element) T 
(Fe or Fe and Co) and B as main ingredients and R2T14B of a main phase is 
manufactured by molding and sintering a mixture of powder of base alloy for the 
main phase and base alloy for a grain boundary phase, as the alloy for the main 
phase, alloy containing R2T14B columnar crystal grains having a mean grain size 
of 3-50um and R-rich phase (crystal grain boundary) and containing 26-32wt.% of 
R is used, and as the alloy for the grain boundary phase, crystalline alloy 
containing 32-60wt.% of R and the residue of substantially Co or Co and Fe is 
used. The mean crystalline grain size of the alloy for the grain boundary phase is 
preferably 0.1-20um by a quenching method such as a single roll method, etc. 
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5©^ffi*CC#aE-rSi«8BW7*iST3tt4fc». 
fiS5*-CliC o C 

«tlMBffle^*tCJBC>-C. Fe/(C 
o + Fe)«. 7 1 C i W S Ul<>. 

f e mmt>m±Mm&'h2 < & 

[0 04 0] teW+Bffle^^U*. A 1 . Si. C u . 
Sn. Ga. V. I n ts; E<DtxM*WM\s-C i> 

[0 04 1] &?mm&£i&tpt l ClZ, C*X^©7GSfi© 

[0 04 2 ] fitlHfflffle^». iil/TR, (Co. 



(6) 7 - 1 76 4 1 4 

10 

F e ) . R (Co, F e ) s . R (Co, Fe) , , R 
(Co, F e > , WOT, (Co. Fe),,©4>£c< 
ifelt*d*. *Oi©R- (Co, Fe)ffl^i 

«. (ff$L<«20ym. J: *3 1/ < &i 1 0n«t* 
0. TPS(*. *f£L<«0. 1 //m . J;0*f*U<« 
0. 5(imT*5. ¥i^ttBt^a* s ^*-rif-5i. R 2 
(F e, Co) 17 m&±&< fe-5fc«)tC»»L«:< < % 

wtta^/hs-rarsiaifiBEttfr-c^sR, (Fe, c 
[0043] 4BKMtjft». m«. rn.j-mm.m-w 

[0 044] titlffflffla&^©»Ji*j*B«FK:|R5e3ti 
T. il«©iK6ffijQ:t*CC«fc»)Wji-rn»«fcc>*« > *f*L, 

<». suaiLfcitaffle^©t{i»iis]«itc. 
Sis-ra. cne>©?**iwatc*jfrt4*«*frtt. 

L/citBfflS^-^©*i^i|B]«i-r^Ci^fS LC>„ 

fflffla^ilsHEH-CASCi^WS LC^ ftte. C© 
J; -5 £m>fc«te. tttt*S»t4©Si*#inJtt 

^4P77[^i(iiS— 

[0045] <®njLw*> £&m&T.m>£.mm&£& 

©t&* i feWfflffle^^©^* i ©ig^)©«fiS*ft 

«fc<. SS^*tft»Ofc», S&f&i^U WS££© 
SH»l5l±*fi^L,rt>J:i\, ML, WS^*«iHHCC 

[0 04 6] ^P-Jl-ffi!&i-{c«jSL,fc3P^IS»eS© 

40 c©*i*-c«. *^«ttiB^gjj^aK;»e>n4. c 

£*ffi«H*L,fcfft. »*&5^L. PSS^*©eS*&l5]±*il 
^-r-5*i4*fflc^ci*54fSU^o ^IBSfC J: 0«3i 

[0 04 7] fi^B»4>tC*jW4^tHffla&^©Jt*«. 
60-9 511%. 4fSK(3:7 0-90tl%it 
50 -So dottier* 5 ifiBESl«Ftt**^+»t«c»). C 



11 

tR»l»6$ * & 5 C £ *W £ L O . 

(oo49] Tkmix* %ffitm<Dmt&t'C\6.mwi.M2 a 

[0 0 5 0 ] *&?&»^©l£©&M^^tl^3 
(0 0 5 1 ] fci^c b . &^:&©S&£ 300-600 'C 

©I5B, df i t< »3 5 o - 4 5 o •c©»c^iatt 

[0 05 2 ] £tBJfl#^K**iftJS«!lffl*ilrr i. * 
[0 0 5 3] ±IBSflfffiHrtRia3*i/c7k»«. 

ifflfflS^-^oR f ^tB(c*j^rR©-*3R{t^*ff^ 

[0 0 5 4 ] *3Rfail^©itBfflS^^©aBt36**IISB«l 
*-5ffe, R 'J ?*tB©R#«=**{t»<!:fcorH I Oi 
£ffiffl«^©iI0EJWilie«H*iB*.4<b. R- 
[0 0 5 5 ] «e3|E©*3R«i«»»r«»»*t^*tC««fe 

<t im&a>Mj& t ©fa© r *&*©■** tl ^ffljg 



(7) 1 764 1 4 

12 

So 

[0 0 5 6 ] &*J. *3W*. m©fiSiOftm3*i5 0 
[0 0 5 7 ] C©*^{C*Jl^r. **fIIStt**# 
H»4n?fTfc5C<tJW*0l>#s> He. Ar?©«5 

T? afit. 0. 0 5-2 0SElg 

10 fc. !Ki86B#IB«0. 5-5NfflBSI«<t-r5C<t*i»*L 

[0 0 5 8 ] *Mifcftottmttf»»tc». ^-^5 

[0059] jsaWic, afcjftiB^Wffl-r 

■T^yx ? h 3 ;Uor>{K«fl|j£BI$BI 1 iC. jftfife4Wffl-r 
20 5^x7 h 5;i>©£K^^*j£»fflig*III2K:. » 

[0060] iiKisn«m5yx-; h5;l/ 

r-», iwk©s*2 i (Dmmwtcmmm&vhtitcijz 

iAf2 2*J«fci^S©j£ffi«CRW6h;fe;tf;**Att2 

3^6. §S2 ifticm&wmAztizmmtte-i-c^ 

2 4*?.§S2 lrtiC^ASnSo «A3tifclRf4B. 
§g2 1 f*3K*A$n/cMitCCj;D^Sft®2 5 
30 0, C©««M2 5l*3tra^*il*«5jEU ^S2 

i©S®<t4>«3?tr. »sns„ *&5$icj;0i#e» 
§S2 l^stmstis. +^k» 

[006 1]|2©{a) «^PM«®0. ( b ) ttflBS 
§2K^li5«^W-rSi>x7F5 
S^3 1 ©SffitC flW4*A*3 2 <b. 
^*A«3 3i36HE»3tin^. JlH»Af3 2*?. 
40 tt. UT^&ACCJR^ASSSS l^KiASn, 
^*Xj»A , S3 3 36»e.t*SS3 1 [*iiC#^*s*#3nS. 
«P4i»A«3 2 teiC)t^iAf3 3 «*ti-etiS»3 

i ©waiK^c-cttMi/tEssnris o . *wsn 

-r5«HsS<tttori»s. MfcKi. §S3 irt©i©^*jJ; 
Cfi*«bJB+«:*j«.>-C«H*liO®0. §S3l© 

ii®i*>aff§?or. ^«0#3nSo *&s*{cj;^t#6n/c 

50 »tt»*tt§S3 lrtt?»«3n, tf^iAf 3 3MI 
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[0 0 6 2] 03K7*3ft£fll»jJE*W-$"S^* » h'.A 

mum*) ii<* ti 4. 

[0 06 3] m^*&i^tS4i©M*«, N, 

[0 0 6 4] »KJ; 9f#e>n&*&*©-¥«JS». 1 - 

1 0 urn gS-C*5Ci«U>. 

[0 0 6 5] f&l*©!*©*^*. S^©^, ffiliS^ 

fflt » 4««SC»»«©« jfcfc dree ±f)Si5t4 * 

[0 0 6 6] tK3S^»CJ; 0 . i>§££.tcV 

[oo67] <^xs>iffiffl«^^©*&*£ ttms 
5o ccom^. mm&mt 1 5 koe «±. h^m^tut 

0. S-St/cm' f!lK4-f £C4/W*(A>,, 
[0 06 8] <«*Sl«>*£J&fc©*!B*fl:tt. «*. 
1 0 0 0- 1 2 0 0'CtO. 5-5B*Ril*Iffi4U Mte 

r ^^f©^RS14^^»HSl*-5(,»«JtS4>"C*4C 4 

«*^T'Il#^MS£j!STC4#4ff£ C©^M 

ii4ur«. 2&m®snmfim£ igg©« 

llffCtt. 7 0 0-90 0 °C©ffiBFtyC 1 - 3 B^Iffil 

f#-r5„ y:t>r. s?s-2 oom-ffiBrtcc^-c^-r 

4 0 0-7 0 0 °C©*SBF*1fC 1 - 3 B#[8H£f#-<r& 0 

xs*jj;a £ 02^xffiK*s^s^ipjtffi«. -?-*ven 

1 0 °C/minfcLh, #CC 1 0-3 0 °C/nrin4-r&C 4>W 

sfi-rsaffiBWKR^sn&tiAJ. am. 2-io-c 

/mir^K4mtf«fct,>o 

[0 0 6 9] Bf^sf*. !jw«:jei;r#»r*. 

[0 0 7 0] <»5ffi^>&£&fflJ£«, Xffiffi©-^© 

t)mjg.2tiZ>, #$WJ-Ctt. &«£#©« JS 4 »£J« 
4*WI2«H4-rti«J:(,»*i. W*Ktt. #&te?*©M 

R£2 7-3 2*11%. Co?;l-10ii%, 
B£0. 9~2«B%^<&. m&WF e4fe-SJ: , 5K-r 



C8) «fHT-7 - 1 7 6 4 1 4 
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R£*r**C©«fc5fc*SH4-r*C4K:J:'5. 
B^W«*CCD«t^«c«H4-r*C4(Cj;i5 > X8t 

[0 0 7 1] 

t^JfiW] «T. #$&9!©M#W^WS:^U 

10 [0 0 7 2 ] <HJ6^91 > 2 8il%Nd, 1. 211 
%Dy, 1. 21i%B, JSSPF e©fflfiS©^?§^4 
A r fiM'Ptf n — ;uiStc J; D f££P L . 4* nc^-rn 

^©wsfci^j^aita-^ojaiss*. ancsr. 

SJn-;MU*. Cu n-;u?rfflt-^c (-9">7";UNo. 1- 
1-1 -7) . 

[0 07 3] £tc. tm<Dtc&>. 26. 3il%Nd, 
1. 2fi%Dy, 1. 21I%B, £tgBFe©ID#© 
A r^H^-C^P-JU^KiO^ab. * 
20 lK^-r»«3if©±«ffle-&£*i!i6bfc. XtBfflS^ 
^©^a^-[S]J? 3 fe J; D-'^iP p - jUDIW £ te J: O'i^iP u 

(V->-7)lNo. 1-8-1-9) 0 

[0074] &m£.mmm&&z. ftt&tt&tstsmifi 

Ste l o o ffl©^ysjS4*ai>/c„ £/c se^ccou 

30 T, SEM-EDXtCtfJa-FefeWfliaoffS 
^No. l-3©SEMfXT*5„ Cft£>©XfB/E9 

is&zmmftL. 5 « ©xw^#te* 

(?>7)\,tto. 1-1-1-7) iifc. cnea^* 

No. 1-2 — 1-4 "CI*. 1 - 1 0Vo1°/*DR ') v 5=-tB© 

ffft*%iS3n/c„ */c. -fe^No. i-8-i-9t:t* 

[0 07 5 ] ^C, 3 8ii%Nd, 1. 2*S%D 
y, I5Ii%Co, e©ffl^©^*, Arf 

40 m^v^m^mm l tc&, <§&l, ^ a >^ h 4 

b/Co C©^-Y>d^h«. R 5 (Co. Fe), R 
(Co, Fe), . R (Co. Fe), . R (Co, F 
e ) 2 , Rj (Co, F e ) 17 ©&tB4^t?&©-C& 
0. ^fe)*gateS(*2 5 Mm T'&~>tc„ C©-£^>n* 
s» h*ll*&6?=Lr, WIT-SI 5 ym ©D->7*;bNo. 
1-1-1 - 7ffl©tefMBffl^«&**f#fc. 
[007 6 ] Jfc 4 3. 8Il%Nd, 1. 211% 
Dy, 1511%Co. m&F e©ffifiX©^*. Ar 

50 4b/Co C©^^>rfyh(*. R 3 (Co, Fe). 



(9) 
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R (Co. F e ) , , R (Co. Fe) s . R (Co. 
Fe), . Rj (Co. F e) 17 (D#tB*$tf 4>©"C* 
0. WS6itt2 5Mt*ofc„ C©^-f>d 

v tZt&mWLx:. y-XffiL+m l 5 Mm ©-tf>7';UNo. 
1-8-1-9 ffl©ttJMBffl££tt**#fc. 
[0 07 7 ] Et£taffl£#f&*8 0 «Jl«il4lMaffl^# 
»5fc2 0Mt»£*»£U 29. 8II%Nd. 1. 
t%Dy. l*fi%B, 3Ii%Co. g|g(5Fe© 

[0 07 8 ] TK^cRigMS 
4 0 0°C 



#B§¥7- 1 764 1 4 
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* lB^rdB 



10 



0. 5 3nffi©*#ft#BM 
[0 0 7 9 ] &«W*&#CC«. m 2 iC^3 

i=-S^3. 5 urn ift-SS'CffJ&'jfc, 
[0 0 8 0 ] #6*lfc»f&3fc* 1 5 kOe ©IWKfc^ 

ri. st/on 1 cof£t)Tf&Butc„ {#e.nfc»M. 

X^tCfcOT 1 0 7 5'C-C4B$ra*8*SLfct&. 
fc 0 #fcftfc**S{*K:. A r^HM4ir2miS!F^Mffl^ 
JSL. fifcE£Lfc. 1 £2S©B#$jMffi«:. 8 5 0-Cn 
mm . 2 gg(DWI« 52 0'CTl B#^BtT>i o fc„ 

[0081] »6iifoe5©em^ftt*. * i ic^-r. 

[0082] 

[*1 ] 





















No. 


(■/s) 






cc-Fe 
(vol%) 


(vol*) 


Br 
(kG) 


HCJ 
(kOe) 


(BH)uax 
(MGOe) 


1-1 (tbR) 


0.5 


0.52 


100 


7.0 


0.0 


13.4 


12.1 


42.7 


1-2 


1 


0.35 


30 


3.8 


0.O 


13.6 


14.0 


43.8 


1-3 


2 


0.29 


10 


2.4 


0.0 


13.6 


14.6 


44.2 


1-4 


4 


0. 23 


5 


1.2 


4.3 


13.5 


15.0 


43.5 


l-5Ctttt) 


6 


0.15 


2 


0.3 


14.8 


13,1 


15.4 


40.8 


i-eottM 


10 


0. 09 


0.5 


0.0 


27.6 


12.8 


15.8 


38.3 


1-70MW 


30 


0. 03 




0.0 


5*95 


9.7 


22.3 


17.2 


i-«(tbK) 


4 


0.23 


5* 


1.2 


^95 


12.9 


13.5 


39.2 


l-9(J±tt) 


6 


0. 15 


2- 


0.3 


2S95 


11.8 


13.9 


33.1 



[00831 S1 ICmStlZtem&io, itBfflft^^ 
fi?Kitt»K*W U . C CDtt«*SJRtft©^S*s 3-50 

(if>:/JH*>. 1 - 8 ~ 1 - 9 ) "CttfUlfcW©.*. 
[0 0 84 ] <H*S^2>^2iC^f ME-V->7')l>Z. 
ITFIC^-? £*>tiC UXW& O fc, 
[0 0 8 5 ] V->y')VHa. 2-1 (^B^ffll) 

-->l/©SjlJKtt4m/s ilfc. EEffifflS^^tt. US 
0. 3mm, «gl 5nm©SF^«-CA0. ^iP#[6HC®E>*-2> 
TttjS 5 m ©tttiWSatajWB* . a-Fe *B©# 

¥^fSSl-?-S 1 5 Mm ©£tlffl^£:»**»fc. 

[0 0 8 6 ] *2{C^«[fi£©^*ffll». ^SS 

«1 iR«{CL-C*J9«»jB{C«t:0^-r>=f9 h£f# 



5 am ©tifMaffl^»**»A:. 
[0 0 8 7] £fflflJ££*&*£e*Wlffl££»*±*. 

40 (i5M) 2(c^t 0 ccom&wi*. mmmi £ 

me. mm. mm&m^nf3n.\ m^Ev^y^. 2- 
1 *#fc. 

[0 0 8 8] V^TMto. 2-2 (jtfjffil) 

>y')Vtto. 2-1 (*#M8W) ^aKCLTHifiLfc. 
C©£*BJBe£&tt. R, F e 14 B*B. Nd'J» ^ffifc 

50 [0 0 8 9 ] -»>7-;l/No. 2-3 (Jtgffil) 



(10) 

17 

£tBfflS-&#£-9->7*^No. 2-2 (Jt«W) tmmiC 

mmmmmmi.cjiijmmLtm. a r na»*ec*j^-c 

9 0 0 1 C-C2 4«IP«Mlll. ?gf*fbL/c. Cft« 
M-«-9->^;UNo. 2 2 (it&fll) tmmicLXMML 
fc 0 &<*fbf£©±fflffl»&:&5tW:. a-Feffl«IS*8 

[0090] -y-yy'ji m. 2-4 (3eI I!IM> 
b. if>-7*;t-No. 2 -i (xmnM) ■tmmcLxm& io 

«. 2m/s £L/c„ &WfBffl«^«. 130. 2mm. 
mi 5rnm©W^«-C*0. 7^No. 2-1 CfclSIIJ 

**. ^MUffiltt 3 Mm r*o/Co 
CO 0 9 1 ] -»>-7';uno. 2-5 (j&jjgffO 
ft£pp--n<©JSjilK£ 1 Om/s i«iiCC-r-5.C<t(Cj; 

Jf«. ■Visy'frm. 2-4 CfclMHW) ilHJtUfcLT*! 

jfil/fc. 20 
[0 09 2] -»>^;l-No. 2-6 (J±j$ffil) 
^n-JKDHM4 10ni/s iftiliC-T^CiCCj; 

». ;uno. 2 4 tmmcLxmm 

[0093] -y-^yiitto. 2-7 abjjggt) 

•9->7;UNo. 2-1 ©±ffiffle^#i|5lffi 
)&©^^££*n->UffiTf$iPU J¥3 0. 3mm. #g 
1 5i«3)^iS4f fc. (^*PP-;U©^34)g«2m/s 

u m ©tttfrfelMS^tSSbe ft. a - F e ti©#&tttgat> 

e>ft&a»ofc. c©£as*flr*fit&#u wwii 
etc. m>. mm. ^i^f&^ticibte. ess 

jg©|i££|H]jS£ L/to 



ffif7 - 1 7 6 4 1 4 
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CO 0 9 4 ] -»>7MI/No. 2-8 (tblgffll) 

fcfcW«. v-isy'&No. 2-1 (skswei) iiwuiccu 

[0 0 9 5 ] -»>^;UNo. 2-9 Obtgffjl) 
±+Bffl«^*. -9->7*;uno. 2-2 (ib«W) 

-8 (jt««) tmmtLxm&btc, $.mmm 
[0 0 9 6 ] y-yy^tto. 2-10 (%gkWffl) 

fctWi. "9->7*;UNo. 2-4 (*^HJW) <t[5j^(CL 
[0 0 9 7 ] -»>7';uno. 2-11 Obj^g) 

•tf>^UNo. 2-1 (*mm) <Dmm&-&&tfflm 

©SlfiX©^*iaS«7cffi«55iS (R. D) iStc-cff/t,, 
chWii. -9->7";uno. 2- 1 iiBistciy-cSJiL 

[0 0 9 8 ] ^>-7';UNo. 2-11-18 (#gj|gj|ffi) 
-£ft^ft|iB]S9 9. 9%©Nd. Dy, Fe. Fe- 
B. Al. Fe-Nb, Fe-V, Fe-W^^TA 
r #H^*r m P - *mc cfc 0 L SffiHKOiffifflS 

■£&&»fiLfc. -en-eti«iK9 9. 9%©n 

d. Dy. Fe. Al. Sn. GaW>t, Arfl 

se^©«us?:*2cc^-r 0 -*>:/;un 

o. 2-1 CfclBPJ) i»ltSfiLfc„ 
[0 0 9 9 ] SISt^^JKCOOt. Kftttfcit; 
fAttaiSLfc. 2. »3Cc^-ro WAtt 

«. 12 0°C. 10 0%RH. 2Mff©#HM*CC-9-> 

^vt-* 1 0 ommu&htcik. v-^y>mm<Dmim^ 

2. ^3{C^T^««. -9->^;l/©^a^ffias>/c0© 

[0100] 
[fS2] 



Cll) #P3¥7- 1 764 1 4 

13 20 



3* 2 



































Br 


He J 








No. 




«K CM*) 








OCOe) 


tm/cm*) m 


2-1 






27.MW-1.2By-1.2B-baiFe 
37.8Nd-1.2Dy-15Co-belFe 


80 
20 


29.WM-l.20y 
-3.GCo-l.00 belFe 


13.6 


15.2 


44.2 


0.3 






(teiMeffl) mm 




27.8Nd~1.2Dy-1.2B-baiFe 
37.88oM.2Dy-15Co belFe 


80 
20 


29.8Nd-1.2Sty 
-3.0Co-1.0BbaiFe 


12. & 


13.2 


38. 1 


9.3 




2-3ttt*B 


(£&m) mm 
n&mm) mm 




27.8Nd-1.2&3rl.2B-balFe 
37.«d-1.2Dy-15Co-bttlFe 


80 
20 


2S.8Nd-l.20y 
-3.GCo-1.08-baiFe 




13.3 


42.7 


0.3 




2-4 




-^ 


27.6Hd-1.20y-1.2B-foOFe 
37.5Hdl.21)y-15Co-balFG 


80 
20 


29.6Hd-1.2ny 
-3.QCo~1.0B-balFe 


13.6 


16.4 


44.6 


0.3 




2-5 




27.«Nd-1.2Dy-1.2B-baiFe 
37.3Nd-1.2By-15Co~balFe 


SO 
20 


29.SNd-l.2Dy 
-3.QCo-l.GB-balFe 


13.6 


15.2 


43.4 


0.3 




2^dt«3 






27.8Nd-1.2fiy-1.28-balFa 
37.SKd-l.2Dy 15Co balFe 


80 
20 


28.8Md-l.2Dy 
-3.0Co-1.0B-balFe 


12.8 


1&.8 


39.2 


0.3 






— |la- 




29.8Nd-1.2»y-3.0Co-1.6B-bttlFe 100 


29. 8*1-1. 2Dy 
-3.0Co-1.0B-balFe 


12.7 


13.2 


39.3 


2.1 




2-80t«JD 


*a- 




33.8Kd-1.2Dy-1.2B-balFe 
38.SfW-1.2I*-15C(H»lFe 


80 
20 


34.SNd-l.2Qy 
-3.0Co-1.0B-balFe 


11.7 


14.5 


32.5 


2.1 




2-9 OtHtt) 






33.8Nd-1.20y-1.2B-bftiFe 
38.8Nd-1.2Dy-15Co-balFe 


80 
20 


34.Wd-l.20y 
-3.0Co-1.0&-balFe 


11.7 


14.3 


32.4 


2.0 




2-10 




26.0Nd-1.2Dy-1.2B-balFe 
49.OKd-1.20y-15Co-balFe 


90 
10 


28.aw-l.25y 
-3.0Co-1.0fi-balFe 


14.2 


14.0 


47.5 


0.1 




2-n oast) 


(£f»g) RD 




27.8Nd-1.2Dy-1.2B-baiFe 
37.8Nd-1.20y-15Co-balFe 


80 
20 


29.8B(d-t.2I*-3C6 
-0. 3A1-1 . QB-balFe 


12.8 


15.2 


39.9 


0.5 





[0101] 




* * 
3 


[*3] 


























m & & 




Jftfefl£Bll& Br 








No. 


m m 




(mm%) m 


im 


(MGOe) 




2-12 


(tmmm) mm 


27.8Nd-l. 0fty-l. 2B-0. 4Al-belFe 
37.8Nd-5Dy-10Co-balFe 


80 
20 


29.Md-1.20y-2Co 13.3 
-0.3Al-1.0BbolFe 


16.2 


42. & 


0.4 


2-13 


mnmm) mm 


27. 8Nd-l. 20y-l. 2B-0. 4M-bolFe 
37. 8«d-10Dy-15Co-2Cu-balFe 


SO 

20 


29.SNd-3.00y-3Co 13.0 
-0.3Ai-0.4Gu-l.ffi-balFe 


19.9 


40.1 


0.1 


2-14 


(SOT) J^a-^ 

(wmm) mm 


27. SKd-0. 50y-l . 2B-balFe 
37. 8Nd-8Dy-20Co-2Ga~balFe 


SO 
20 


29.SNd-2.QQy-4Co 13.2 
-G.4Ga-1.0B-balFe 


17.3 


41.4 


0.1 


2-15 


(.wmm) mm 


27. 8Nd-3. 09y-l. 2B-0. 4Kb-balFe 
37. 8Nd-131V-5Co-2Al-balFe 


SO 
20 


29.SfW-5.0Cty-lCo 12.4 
-0.3»H>.4M-i.aB-balFe 


24.8 


36.5 


0.4 


2-16 


mfmm) mm 


27. SNd-2. 09y-l. 2B-0. 4Al-boJLFe 
37. 8Nd-20fty-8Co-2Sft-balFe 


80 

20 


29.8fto-6.4I)y-1.6Co 12.0 
-0.3Al-0.4Sn-l.GB-balFe 


27.8 


34.2 


0.2 


2-17 


(wmm) mm 


27. 8W-0. 4Dy-l. 2B-0. 4V-balFe 
37.8Kd-50y-25Co-balFe 


80 
20 


29.8»d-1.3Uy-SCo 13.1 
-0.3V-1.0fi-bolFe 


16.4 


41.2 


0.1 


2-18 


tt&mm) mm 


27. 8Nd-3. 0Dy-l. 2B-0. 4W-balFe 
30. ONd-1. 2Dy-4Al-40Co-bolFe 


30 

20 


28.2Kd-2.6Dy-8G> 12.3 
-0. 3I-0.8Al-1.0B-fcalFe 


18.2 


35.9 


0.1 



[0102] Cft6©^W5tt*#>6#l6W©a&*#« 
[0103] Ttttofe. ■frV^JHto. 2 - 1 (*mi 

jt/No. 2-2 am.w) t,ctt^mv<m>mmmfbti 
mzMLtc-y-^y^m. 2-3 amm) £<oi><mi± 
*ffl^/c-y>-7-jUNo. 2-4 wmim) viz, tentB 
o. 2 - 1 mmmm^cow-i^m^m 2 5 W m ) 



40 *jcfco"-^>7 - jUNo. 2-5 (fe^taffle^^r^ju^ 

No. 2-5"C«. tlif&©il^f?-C«2 9. 8MM%<DN 

[0 104] *fc. *«WKJ:S-S-9->^u-Ptt. 2^ 
^*ffl(,»^-D/c-^>^JU No.2-7. itiffle^^ 

no. 2 - 9 tcit^. mmnm^J: 0 a»r * s t mem 

50 Att^>ct0^»r*^ o 



(12) 



'•7 -1 76 4 1 4 
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[0 105]&*J. R DSCCfc-Sif^^JHto. 2 - 1 1 

»no. 2 - i ttw$ot:asM#i4*s^fb-r-5.. *&. n 

o. 2 - 1 2-2 - 1 8CD*S**>6. ^ttl7C^(Cj;f)3f 
[BflBOflMt&ttH] 

ffla-c* <o . ( a ) «¥ssffi0, ( b ) mmtmm 

[H4]tt«a©»ISEM?XT*S. > 



2 1 

2 2, 2 3 rfxmAW 

2 4 JjmSAflf 

2 5 mmm 

2 6 

3 1 

3 2 Mf4«AS 

3 3 #X2*A@ 

io 4 1 mMtexn 

4 2 ^XJl/ 

4 3 ffi$m 
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im i ] 



[02 ] 





(b) 




33 32 



0-3) 



%tffl¥-7 - 1 764 1 4 



[H3 3 




M4] 




C51)Int.Cl .* 

H 0 1 F 1/08 
7/02 
41/02 



E 
G 



F I 



